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ABSTRACT : 

A pre-compensator equipped slip control system for a lock-up torque converter 
employing a lock-up clutch, includes a slip-rotation control section that begins to 
calculate a compensated target slip rotation from a time when an actual slip 
rotation between input and output elements of the torque converter becomes less 
than a predetermined slip-rotation threshold value after shifting from a torque - 
converter action area to a slip -control area, so that the actual slip rotation is 
brought closer to the compensated target slip rotation. Also provided is a 
feedforward control section that determines a lock-up clutch engagement pressure by 
way of feedforward control during a period of time from a time when the torque 
converter is shifted from the torque -converter action area to the slip -control area 
to the time when the actual slip rotation becomes less than the predetermined slip- 
rotation threshold value. 
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ABSTRACT: 



A slip control system of a lockup torque converter includes a pre-compensator that 
pre-compensates for a target slip-rotation speed to produce a target slip-rotation 
speed correction value. A feedback compensator is provided to feedback -control an 
engagement capacity of a lock-up clutch based on a deviation between the target 
slip-rotation speed correction value and an actual slip-rotation speed to bring the 
actual slip-rotation speed closer to the target slip-rotation speed. Also provided 
is a dead-time processing section that compensates for the target slip-rotation 
speed correction value to reflect a dead time of dynamic characteristics peculiar 
to the slip control system in the target slip-rotation speed correction value. The 
dead-time compensated output is fed to the feedback compensator. The dead time is 
variable in accordance with a predetermined dead time characteristic. 
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OTHER PUBLICATIONS 



"Nissan Electronic Torque Split 4 WD System", pp. 1-20 Nissan Motor Co., Ltd. 
"Nissan ETS: a New Electronic Torque Split System for Improving Vehicle Dynamics", 
Reference No. 891074, pp. 303-306 (In Japanese) . 

"Electronic Control Torque Split 4-Wheel Drive Transfer Case", Fuji Tekko Co., Ltd. 
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SAE Technical Paper No. 850354, A Computer Controlled Transfer for Four-Wheel Drive 
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ART-UNIT : 316 

PRIMARY-EXAMINER: Camby; Richard M. 
ASSISTANT-EXAMINER: Mattix; Carla 
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ABSTRACT: 

An on demand vehicle drive system monitors vehicle performance and operating 
conditions and controls torque delivery to the vehicle wheels. The system includes 
a plurality of speed and position sensors, a transfer case having primary and 
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secondary output shafts driving primary and secondary axles and a microcontroller. 
The sensors include a vehicle speed sensor, a pair of primary and secondary drive 
shaft speed sensors, and brake and driveline status sensors. The transfer case 
includes a modulating electromagnetic clutch controlled by the microcontroller 
which is incrementally engaged to transfer torque from the primary output shaft to 
the secondary output shaft. When the speed of either the front or the rear drive 
shafts overruns, i.e., exceeds, the speed of the other drive shaft by a 
predetermined value related to the vehicle speed, indicating that wheel slip is 
present, clutch current is incrementally increased to increase clutch engagement 
and torque transfer to the secondary axle. When wheel slip is reduced below the 
predetermined value the current to the clutch is incrementally reduced. The method 
of operating such a system is also described. 
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